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In the Claims 

1 . (original) A method of capturing gss phase pollutants in a combustion system having 
an air preheater C4)mprising the .steps of: 

creating a model of the combustion system; 

using the model to determine optimal locations to inject particles into the combustion system; 
and 

injecting particles into the combustion system at one or more of the determined locations. 

2. (original) The method of claim 1, wherein the gas phase pollutants include sulfur 
trioxide. 

3. (original) The method of claim 2, wherein the temperature gradients within the air 
preheater are modified to increase the rate of sultiir trioxide condensation on ash particles as they 
pass through the air preheater and continue to travel downstream. 

4. (original) The method of claim 1 » wherein the model i$ a computer model that 
models various parameters in the combustion system, 

5. (original) The method of claim 4» wherein the parameters include temperature 
patterns^ rates of reaction of components^ and condensation reactions. 

6. (original) The method of claim 5, wherein the parameteRi include the fuel type. 

7. (original) The method of claim 5, wherein the parameter include the geometty of 
the combustion system. 
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8. (original) The method of claim 1 , wherein the combustion syston includes a furnace. 

9. (original) The method of claim 1 , further comprising the step of using the model to 
deteamine the concentration and size of the particles to be injected. 

10. (original) The method of claim 1 » wherein the optimal locations are determined 
based on where pollutant condensation occurs in the combustion system. 

1 1 . (original) The method of claim 1, wherein the optimal locations are determined such 
that pollutant condensation occurs primarily on the injected partides« 

] 2. (original) A method of capturing gas phase pollutants in a combustion system 
comprising the steps of: 

creating a computer model of the combustion system for modeling various parameters in the 
combustion system, including flow patterns, temperature patterns, and condensation 
reactions; 

using the computer model to predict the impact on gas phase pollutants by injecting particles into 
the combustion system, and to predict the impact on gas phase pollutants by the particle 
size distribution and the amount of injected particles in order to reduce the pollutants to a 
desired level; 

using the computer model to determine one or more optimal locations in the combustion system 

for the injection of particles; 
u^ing the computer model to detetmine an optimal si-^e and amount of particles to be injected; 

and 
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injecting the detennined amount and si^e of particles into the combustion system at one or more 
of the determined locations to capture gas phase pollutants in the combustion system. 

13. (original) The method of claim 12, wherein the combustion system includes an air 
preheater. 

14. (original) The method of claim 1 2, whereiti the gas phase pollutants include sulflir 
trioxide. 

1 5. (original) The method of claim 14, wherein the temperature gradients within the air 
preheater are modified to increase the rate of sulfur trioxide condensation on ash particles as they 
pass through the air preheater and continue to travel down$ti^m. 

1 6. (original) The method of claim 1 2, wherein the model takes into account the fuel 
type used in the combustion system. 

1 7. (original) The method of claim 1 2, wherein the model takes into account the 
geometry of the combustion system. 

18. (original) The method of claim 12, wherein the optimal locations are determined 
based on where pollutant condensation occurs in the combustion system. 

1 9. (original) The method of claim 1 2, wherein the model models rates of reaction of 
components. 

Claim 20-49 (cancelled)- 
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50- (new) A combustion system comprising: 

an air preheater for preheating a combustion air stream in the combustion system; 

a computer model designed to model the operation of the combustion system, wherein the 

computer model is used to determine optimal locations to inject particles into the 

combustion system; and 
a particle injector for injecting particles into the combustion system at one or more of the 

determined locations. 

5 1 . (new) The combustion system of claim 50, wherein the particle injector injects particles 
in a location that causes pollutant condensation to occur primarily on the injected particles in 
order to capture gas phase pollutants in the combustion system. 

52. (new) The combustion system of claim 5 1 » wherein the gas phase pollutants include 
sulfur trioxidc. 

53. (new) The method of claim 52, wherein the temperature gradients within the air 
preheats are modified to increase the rate of sulfur trioxide condensation on ash particles as they 
pass through the air preheatcr and continue to travel downstream. 

54. (new) The combustion system of claim 50, wherein the computer model models various 
parameters in the combustion system including temperature patterns, rates of reaction of 
components, and condensation reactions. 

55. (new) The combustion system of claim 54, wherein one of the parameters is the fuel type 
used in the combustion system. 
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56. (new) The combustion system of claim 54, wherein one of the parameters is the 
geometry of the combustion system. 

57. (new) The combustion system of claim 50> wherein the computer model is used to 
determine the concentration and size of the particles to be injected by the particle injector. 

58. (new) The ci>mbtisLion system of claim 50, wherein the preheater indirectly preheats the 
air stream using flue gas. 

59. (new) A method of capturing gas phase pollutants in a combustion system having an air 
preheater comprising: 

creating a model of the combustion system; and 

using the computer model to perform modifications to the combustion system, wherein the size 
distribution of resultant ash particles in the combustion system has an increased 
population of fine particles below S microns. 

60. (new) The method of claim 59, wherein the gas phase pollutants include sulfur trioxide. 

61. (new) The method of claim 60, wherein the temperature ^dients within the air 
preheater are modified to increase the rate of sulfiir trioxide condensation on ash particles as they 
pass through the air preheater and continue to travel downstream. 

62. (new) The method of claim 59, wherein the model is a computer model that models 
various parameters in the combustion system. 

10/666»528 6 of 10 Aiiomey Docket No.: EER.P0014 



PAGE 10(14 ' RCVD AT 12113/2005 12:16:03 PM [Eastern StaM 



Sent By: Johnson & Associates; 512 301 9915- Dec-13-05 12:41PM; Page 11/14 

63. (new) The method of claim 62, wherein the parameters include temperature patterns, 
rates of reaction of components, and condensation reactions. 

64. (new) The metliod of claim 62, wherein the parameters include the fuel type, 

65. (new) The method of claim 62, wherein the parameters include the geometry of the 
combustion system. 

66. (new) A method of capturing gas phase pollutants in a combustion system comprising 
the step of: 

creating a model of the combustion system; 

using the computer model to configure the combustion sj^tem; and 

injecting particles into the combustion system at one or more locations, wherein the size of the 
particles and the location of the injection are chosen such that pollutant condensation 
occurs primarily on the injected particles. 

67. (new) The method of claim 66^ wherein the location of the injection are determined 
based on where pollutant condensation occurs in the combustion system. 

68. (new) The method of claim 66, wherein the chosen location of the injection are 
determined by measuring gas phase pollutant capture at various injection locations. 

69. (new) The method of claim 66, wherein the gas phase pollutants include sul fur trioxidc. 
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70. (new) The method of claim 69> wherein the temperature gradients within the air 
preheater are modified to increase the rate of sulfur trioxide condensation on ash particles as they 
pass through the air preheater and continue to travel downstream. 

7 1 . (new) The method of claim 66, wherein the model is a computer model that models 
various parameters in the combustion system. 

72. (new) The method of claim 7 1 , wherein the parameters include temx>erature patterns, 
rates of reaction of components, and condensation reactions. 

73. (new) The method of claim 72, wherein the parameten:; include the ftiel type. 

74. (new) The method of claim 72, wherein the parameters include the geometry of the 
combustion system. 

75. (new) The method of claim 7) , further comprising the step of using the model to 
detennine the concentration and size of the particles to be injected. 

76. (new) The method of claim 66 , where examples of gias phase pollutants include, but not 
limited to, Sulfiir trioxide, Mercury, and other volatile elements , inorganic and organic 
compounds. 
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